The spin light of neutrino (SLν) is a phenomenon of electromagnetic radiation by a massive neutrino moving in external media that is originated owing to neutrino magnetic moment. In this short paper we note on the importance of this effect in the light of its connection with the neutrino magnetic moment, recap its basic properties in dense matter and give some general criteria for its best efficiency in nature. On this basis we propose a set of possible astrophysical environments where the SLν can be manifested in principle.
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Neutrino electromagnetic properties [1, 2] is the research field that is of fundamental significance and that also has important applications in astrophysics. Their existence is the natural consequence of nonzero neutrino mass which proof has found its final recognition recently [3] - [5] . The most studied and understood among the neutrino electromagnetic characteristics are the dipole magnetic (diagonal, i = j, and transition, i = j) moments
given by the corresponding form factors at q 2 = 0. The diagonal magnetic moment of a Dirac neutrino in the minimally-extended Standard Model with right-handed neutrinos is [6] µ
where µ B is the Bohr magneton. The best laboratory limit on neutrino magnetic moment has been obtained by the GEMMA collaboration from investigation of the reactor antineutrino-electron scattering at the Kalinin Nuclear Power Plant (Russia) [7] :
The most recent stringent constraint on the electron neutrino effective magnetic moment
has been reported by the Borexino Collaboration [8] .
The tightest astrophysical bounds are provided from the observed properties of globular cluster stars [9] (see also [10, 11] ) and from the time averaged neutrino signal of SN1987A [12] and amounts, respectively, to
The first constraint is applicable to both Dirac and Majorana neutrinos and the second one to Dirac neutrino. The non-vanishing neutrino magnetic moment opens a realm of connected phenomena, of which the most discussing are the neutrino spin and spin-flavor oscillations (see [1] and references therein). However the dramatic smallness of the neutrino magnetic moment makes direct studies of this important quantity extremely difficult. Nevertheless one can hope for a fruitful indirect study through a phenomenon which observational properties would depend on this quantity. Another conventional idea that can be invoked is to subject a neutrino to extremal conditions (e.g. strong magnetic fields and dense matter) in order to have the most strong manifestation of the neutrino properties. This proposition naturally connects investigation of the neutrino properties within astrophysical applications.
For a neutrino with nonzero magnetic moment there exists a potential capability of the direct coupling to a photon without change of the neutrino type
This process being forbidden in vacuum can proceed under the external conditions. In [13] , the process (6) in external condition represented by the background matter was proposed. This new mechanism of electromagnetic radiation by a neutrino was termed "the spin light of neutrino" in matter. Within the classical treatment, the emission of light (photons) is due to the neutrino magnetic moment precession [13, 14] . In the quantum theory, the SLν process is due to neutrino spin flip transition in matter [15] - [19] . The theory of the SLν has been developed in above cited papers. In this short note we try to outline a set of astrophysical environments that are most suitable for SLν applications . For this reason we review (see also [20] ) the basics of the SLν and list the main SLν properties to show which parameters are the most crucial for the radiation efficiency.
The neutrino spin light originates owing to the neutrino-photon magnetic moment coupling and the matter-induced splitting of neutrino energy levels over the helicity s = ±1. The last circumstance means existence of the energy gap between neutrino states in matter. It is determined by the neutrino dispersion relation (for definiteness we consider the Dirac neutrino) [15] 
where, for example, for electron neutrino and ordinary matter composed of electrons, protons and neutrons with correspondent number densities n e , n p and n n the "density parameter"ñ reads [15] :
For the case of neutrino moving through the matter composed of other neutrinos and antineutrinos
where index l refers to propagating neutrino flavor, index l ′ refers to the matter neutrino flavor, and
) is the neutrino (antineutrino) number density. The SLν photon (which in the general case should be treated as plasmon) momentum is obtained from the kinematical conservation laws. In the massless neutrino limit is has a simple expression
where θ is the angle between the plasmon and initial neutrino momenta and m γ is the plasmon mass. The main features of the radiation connected with nonzero plasmon mass is the existence of the threshold which can be represented through the condition
and the two-valued dependance of the plasmon energy on the direction of the emission, which is expressed in presence of the sign "±" in Eq. (10). The closed expressions for the total transition rate and power of the radiation are rather cumbersome [17] . That is why for the purpose of assessment of the effect it makes sense to consider these quantities only for specific relations among the parameters. Since the energy gap between neutrino initial and final states is as larger as the neutrino density is greater (see Eqs. (7) and (8)) and because the radiation energy is proportional to p here we will discuss the case of relativistic neutrinos (m ν /p ≪ 1) and "far above-threshold" regime when the left-hand side of Eq. (11) is much smaller than unity. Under these conditions the total rate and radiation power are given by, respectively:
It is interesting to note that the average photon energy in this case
meaning that the photon carries away a considerable part of neutrino's energy.
The SLν radiation has non-trivial polarization properties that depend on relation among the matter density and neutrino energy [15, 16] . Under the conditions described above the radiation has a total circular polarization. This feature can be important for experimental identification of the radiation from dense astrophysical media.
Summing up the above we conclude that in order to get over a smallness of the neutrino magnetic moment and for the most effective realization of the SLν effect one needs as high as possible values of neutrino energy and matter density. In this connection we note that a highest value of the matter density possible is attributed to neutron stars in which the particles number density reaches values up to 10 38 cm −3 [21] . In hypothetical third family compact stars the matter number density is expected to be an order of magnitude larger [22] . The highest value of the neutrino energy measured is provided by results of the IceCube collaboration that has reported the detection of extraterrestrial high-energy neutrinos with energy of about E ν ∼ 10 16 eV [23] . In astrophysics, the fluxes of cosmogenic neutrinos with energies up to E ν max ≃ 10 20 −10 22 eV are discussed [24] .
On this basis we can propose the following astrophysical environments potentially suitable for SLν radiation applications [25] :
• SLν radiation in neutron and quark stars;
• SLν radiation by energetic neutrino moving in dense neutrino matter of supernova near the neutrinosphere (number density up to 10 32 cm −3 [26] );
• SLν radiation during the development of gamma-ray burst (GRB) (neutrino number density up to 10 32 cm −3 for the model of short GRB [27] , neutron number density up to 10 26 cm −3 in the neutron-rich jet in the model of long GRB [28] );
• SLν radiation by UHE-neutrinos moving through the relic neutrino background.
The third item contain the most interesting possibility since GRBs are considered as plausible sites for production of UHE-neutrinos [29] . Moreover, due to its polarization properties in dense matter, the SLν radiation may contribute to an account for the recently established problem of GRB radiation polarization. It should be noted that the above listed cases can meet restrictions from the process threshold and competing processes. For example, in order to have the low threshold value for neutrino momentum one has to choose a matter with low charged component density. This circumstance makes it necessary to perform more rigorous estimations relevant to the listed cases to assess their feasibility and figure out which one is the most promising. 
